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CHAPTER 1
INTRODUCTION
Purpose for the Study
When educators in this country were told that we are "a 
nation at risk," many efforts, from many different groups and 
individuals, began to investigate what can be done to improve our 
schools. In the years that have followed, we have seen many 
different ideas of school reform emerge. One of the recurring
themes that one will notice in these recent efforts for
educational reform is the importance placed upon computer 
technology in our schools. After all, many of the calls for 
changes in the schools came from the business community, which 
expressed concern over the level of skills that our students have 
upon leaving high school. As businesses are using computers more, 
they are also looking for people who know how to operate them.
For this reason, the government's Goals 2000: Educate America 
Act, under Title III of the reauthorization of the Elementary and 
Secondary Education Act, began in 1995 to give $10 million in 
grants for the "development and demonstration of education 
technology" (United States: President, 1996). These grants were 
aided by contributions from the private sector of $70 million.
The government also encouraged technology in our schools in 1995 
when the President and the Vice President requested a group of 
firms to equip California schools with Internet capability (United 
States: President, 1996). The President has also called for more 
technology in the public schools, particularly Internet access, on 
other occasions as well. Another way that the government has been
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encouraging technology in schools is the Star Schools program, 
which has allotted $25 million in matching grants for "projects 
using telecommunications technology in distance learning" (United 
States: President, 1996).
In addition to government-initiated technology 
implementation, many school districts themselves are working to 
bring increasing technology into our schools. The school district 
of Janesville, Wisconsin, where this researcher teaches, is one of 
many examples of this. Janesville Schools recently passed a 
referendum which is allocating $14 million for technology. Among 
other things, this will provide the Janesville schools with more 
computer labs and two computers in every classroom, both connected
to the Internet and a local area network. This same kind of 
technology implementation can be seen in all parts of the county 
in many different schools.
As this technology is being put into place in different 
schools, many are questioning the role that school- sponsored 
training will take in showing teachers how to use the new 
technology. Before educators are able to get their students to 
use computers, it is necessary that they are able to use them 
first. However, there is a good number of educators who are not 
proficient or comfortable in using computers themselves. After 
all, the advent of the personal computer was recent enough that 
many educators were never exposed to computers in their own years 
in school. Depending on their particular educational background, 
there are also many younger teachers who were able to make it 
through school without much exposure to computers. Is it a good
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idea, then, for school districts to just put computers in every 
teacher's classroom and say, "Here, use it"? On the other hand, 
there is the question of whether or not school- sponsored training 
is the answer. Will training alone be enough to combat the years 
of "computer phobia" with which some teachers are afflicted?
Also, there are some very advanced computer users (including this 
writer) who have never had a day of training in their life. 
Therefore, considering the great expense that training can incur, 
is it beneficial enough to justify?
These are the questions that prompted this researcher to want 
a greater understanding of the connection between school-sponsored 
computer training and computer usage. In the future when this 
researcher hears his colleagues say, "Why are they giving us new 
computers, when they never taught us how to use the old ones?," he 
would like to have a better idea of how necessary school- sponsored 
training is.
This study was conducted at the two high schools in 
Janesville, Wisconsin. A survey was administered to teachers in 
an attempt to find a possible causal relationship between school- 
sponsored computer training for high school teachers and their 
computer usage.
Problem Statement
Therefore, this study was to investigate what the 
relationship is between school-sponsored training and computer 
usage for high school teachers who do not teach computer 
technology classes.
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Research Design
Subjects
The participants in this research were teachers from Joseph 
A. Craig High School and Parker High School in Janesville, 
Wisconsin. Janesville is a town of 56,000 where approximately 50% 
of the students go on to attend college. The teachers who were 
participants for this study were non-computer teachers. Their 
classes included art, English/language arts, home economics, 
foreign language, mathematics, music, physical education, science, 
social studies, special education, and technology education. This 
study included teachers with varying teaching experiences and 
teaching credentials, not to mention varying computer experience.
Method
To investigate the possibility of a causal relationship 
between computer training and computer usage, the investigation 
included the use a survey to determine the amount of training of 
the various subjects and the amount of time they spend working on 
a computer each week.
Limitations of Study
1. The study was limited in generalizing the results to the 
extent of those respondents who voluntarily returned their survey
to this researcher.
2. The findings were limited to two similar high schools
within the same school district.
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3. The literature review was limited to the English language 
and the resources of the University of Dayton library, which
includes OhioLINK and Internet services.
4 . The results of this study can only be generalized to the 
extent that the sample population was representative to teachers 
in general.
5. The results may have been biased or the respondents may 
have reported inaccurate information based on their own personal 
predispositions towards computer technology, their own
predispositions towards school- sponsored computer training, or 
their own predispositions towards this researcher.
6. The results may have been biased or the respondents may 
have reported inaccurate information because of the instrument 
used to survey the respondents, because the survey inadvertently 
asked threatening questions, or because of unknown motivations on 
the part of the subjects to answer questions inaccurately.
Definition of Terms
Attendance Program is a pre-formatted database used to assist 
teachers in managing attendance data.
Computer Application is a task to be performed by a computer 
program or system (Webster's New World Dictionary of Computer 
Terms, 1994).
Computer Program is a formal expression of the sequence of
actions required for a data processing task; the programmer's 
specification of the task(s) to the computer in a formal notation 
that can be processed by the computer. Consists of a series of
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statements and instructions that cause a computer to perform a 
particular operation or task (Webster's New World Dictionary of 
Computer Terms, 1994).
Computer Programming is the act of creating or modifying a 
computer program.
Computer Research is using a computer to find information on
a certain topic.
Computer Technology is any equipment teachers use that is 
associated with a computer.
Computer training is any way in which an individual learns to
use a computer.
Computer-Assisted Learning is the use of a conputer system to 
augment, or supplement, a more conventional instructional system, 
such as by using simulation programs to aid in problem-solving in 
a course of instruction (Webster's New World Dictionary of
Computer Terms, 1994).
Database is a coherent collection of data entered into a
conputer system (Webster's New World Dictionary of Computer Terms,
1994) .
Drill-and-Practice Program is teaching software that 
reinforces old lessons (Webster's New World Dictionary of Conputer 
Terms, 1994) .
Electronic Mail (e-mail) is a computer application for 
exchanging information over a distance using a modem and a 
conputer. Communication is asynchronous (Teachers and Technology.
1995) .
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Grading Program is a pre-formatted database used to assist
teachers in grading calculations.
Hardware is the electrical and mechanical equipment used in 
conjunction with software for computer and telecommunications 
systems (Teachers and Technology. 1995).
Internet is an international collection of interconnected
electronic networks that support a common set of data
communication protocols (Teachers and Technology. 1995).
Local Area Network is a network of computers connected 
together to provide shared information and enable students or 
teachers to interact electronically (Teachers and Technology.
1995).
Modem is a device that allows two computers to communicate 
over telephone lines (Teachers and Technology. 1995).
Network is a shared coirenunications system that supports 
digital communication among connected computers (Teachers and 
Technology. 1995).
QhioLINK is a database providing information on the 
availability and locations of printed resources in the state of
Ohio.
Online services are using a company via a modem to provide
Internet or other information resources for a fee.
Online is being actively connected to a network or computer
system; usually being able interactively to exchange data, 
commands, and information (Teachers and Technology. 1995).
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Platform is the basic hardware or software standard on which
a computer system is based (Webster's New world Dictionary of 
Computer Terms, 1994).
Presentation Program is an application program designed to 
create and enhance charts and graphs so that they are visually 
appealing and easily understood by the audience (Webster's New 
World Dictionary of Computer Terms, 1994).
School-Sponsored Computer Training is any way that a school 
provides ways for teachers to learn to use computers.
Simulation Activities are the representations of certain 
features of the behavior of a physical or abstract system by the 
behavior of another system, such as the representation of physical 
phenomena by means of operations performed by a computer, or the 
representation of operations of a computer by those of another 
computer (Webster's New World Dictionary of Computer Terms, 1994).
Software is programming that controls computer hardware 
(Teachers and Technology. 1995).
Spreadsheet is program that uses a matrix consisting of rows 
and columns to perform calculations on numerical data (Webster's 
New World Dictionary of Computer Terms, 1994).
Telecommunications is the transfer of data from one place to 
another over long distances, using telephone line, microwaves, 
and/or satellites (Webster's New World Dictionary of Computer 
Terms, 1994) .
Tutorial is a computer program that explains new material and 
then tests the user's retention (Webster's New World Dictionary of 
Computer Terms, 1994).
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word Processor is a computer program that provides for
manipulation of text. Can be used for writing documents, 
inserting or changing words, paragraphs, or pages, and printing 
documents (Webster's New World Dictionary of Computer Terms, 
1994).
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CHAPTER II
LITERATURE REVIEW
The Need for Computer Training for High School Teachers
There is almost complete consensus among educators and 
administrators that there is a legitimate need for computer 
training for high school teachers. Training is seen as a priority 
for teachers in both college teacher education programs and in the 
professional development of teachers (Ely, 1989). Teachers who 
receive extensive computer training are much more effective at 
integrating technology into their classrooms than those who have 
not had this training (West, 1995b). Teachers given computers in 
their classrooms who do not receive training will not do their 
jobs any differently (Trotter, 1997). Teachers themselves 
recognize the need for computer training. In a survey where 
teachers were asked what would help them use technology better,
56% of the respondents indicated that they felt training was 
something that would help them use a computer ("When Asked What 
Would Help," 1996). Administrators also acknowledge the need for 
teachers to receive computer training (Trotter, 1997).
Unfortunately, it is clear that the need for computer 
training is not being met in our schools. In a 1995 report from 
the Office of Technology Assessment entitled, Teachers and 
Technology; Making the Connection (1995), it is stated that U.S. 
schools use 55% of their technology budgets to pay for hardware, 
30% on software, but only 15% on training. This allotment is only 
half of what technology experts recommend. A strong message in 
this report is that it is futile to acquire technology if there is
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no provision for teacher training and support (Harrington-Lueker, 
1996). According to figures from Denver-based Quality Education 
Data, of the $3.6 billion schools spent on technology in the years 
1994-1995 school year, only 4% went for technology training 
(Harrington-Lueker, 1996), West (1995b) also feels that training 
is neglected. He states that "training is almost nonexistent in 
most districts and education schools." Benson (1997) states that 
"principals soon discover new computers collecting dust in many 
classrooms. That’s because so much technology planning 
concentrates on hardware and software, to the detriment of staff 
development needed to make teachers knowledgeable and comfortable 
with computers." Other authors are also quick to point out that 
the lack of training for teachers is not just a problem that 
school districts should focus on, but also education colleges as 
well. Marshall (1996) reports that it is apparent that schools 
cannot expect recent graduates to have been sufficiently trained 
in technology at their colleges of education, since most education 
colleges only offer computer courses as electives. A final area 
in which the need for computer training is felt is in college 
teacher education programs. Thomas, Larson, Clift, and Levin 
(1996) suggest that computer training is now beginning to be a 
major topic of discussion in teacher education programs. In 
addition, they mention several teacher education publications 
which have devoted entire issues to this topic. They also report 
that teacher education graduates are not learning computer 
applications that are very advanced in nature. Feil (1996) 
suggests that teachers take the initiative themselves to learn to
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use computers, since school districts cannot be counted on to 
provide training.
A great deal of frustration over the lack of school-sponsored 
training is documented in many studies. For instance in 
Evaluating the Use of Microcomputers in Oregon Secondary Schools:
The Perceptions of the Department Head (1989), Lamon and Sanner 
report that 17% of all school department heads in their district 
believe that one of the "top problems" of computer use is that 
teachers "do not have enough knowledge or training." This 
frustration is also indicated in A Descriptive Survey of Computer 
in the Kindergarten Through Twelfth Grade Classrooms by Becker 
(1995). She reports that 32% of teachers responding to the survey 
indicate that "unfamiliarity with computers and lack of computer 
training was a "negative aspect of using a computer." She 
elaborates on this statistic by writing: "While the author 
believes that there is money available for computers, it is 
evident that not enough inservice is offered." In another study 
Baldwin and Sinclair (1994) report that 78% of respondents to a 
survey indicated that they considered lack of training presented 
an obstacle to technology integration (Baldwin and Sinclair,
19 9 4 ) .
In addition to there being frustration over a general lack of 
training,, there is also concern that the training that is 
available is not covering the right things. Wiske et al. (1988) 
reports that a common complaint is that the training that teachers 
receive doesn't prepare them to integrate technology into their 
teaching. They feel that it is very complicated to fit new
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technology into a traditional curriculum, and that this needs to 
be a major focus of computer training for teachers. Going along 
with this, they also feel that training needs to be more 
individualized in nature (Wiske et al., 1988). The phrase 
"computer training" encompasses many different things. Therefore, 
it is understandable that not everything can be easily covered in 
a computer training program. For instance, telecommunications 
technology is considered by many teachers to be a valuable tool; 
however, there has not been a great deal of training in this 
offered to teachers ("Telecommunications and Teachers," 1993).
Another way that the need for computer training for high 
school teachers is seen is in the emphasis the government places 
on it. Both the Goals 2000: Educate America Act and the Improving 
America's Schools Act have made professional development a 
priority. Similar emphasis is also seen at the state level. For 
example, Kentucky, Florida, Texas, and California have all 
required local districts to spend as much as 30% of state 
technology funds on technology professional development 
(Harrington-Lueker, 1996).
Computer Training Approaches
In the literature on computer training for high school 
teachers, there are many ideas about what the important 
characteristics of effective training programs are. In "Beyond 
One-Shot Training" (1996), two school districts in Mississippi are 
described that are committed to the idea that training needs to be 
ongoing. Students at these schools are dismissed early once a 
week in order to facilitate ongoing training for teachers. This
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same idea is also discussed by Baldwin and Sinclair (1994), who 
assert that a good training program will provide for continuing 
education, even for the most advanced computer users. Just as it 
is important that the training be ongoing, it is also important 
that training programs be continually evaluated. Continuous needs 
assessment is very important for knowing how to adjust a training 
program in order to accommodate changing goals and priorities 
(Sturdivant, 1989).
Other authors have found important factors to remember in 
regard to the computer trainees themselves. Hope (1996) 
emphasizes the importance of teaching technology that is not 
overly complex. A  new computer user can become easily frustrated 
by learning too much too fast. For much the same reason, it is 
also important that teachers who are learning to use computers 
have sufficient time to learn. Trainees need time to reflect upon 
what they have learned and have time to try it themselves (Hope, 
1996) . Teachers also need to know precisely what they will be 
able to do with the new technology they are learning (Hope, 1996).
Others feel that teachers are best able to learn to use
computers when they are a part of a community of computer-users, 
rather than as isolated individuals (West, 1995b). In this 
approach no one has to feel alone as they try to navigate 
unfamiliar territory. Going along with this, Sheingold (1991) 
writes that it is very beneficial when training new computer users 
to have a sufficient number of advanced computer users already 
around. They can be a great source of guidance to help make new 
users feel more comfortable. While these approaches emphasize the
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need for others, both trained and in training, it is important to 
keep in mind how important individualization is. One approach 
will not meet the needs of every staff member (Benson, 1997). 
Therefore, training should address all levels of computer users, 
from novices to experts (Feil, 1996).
Another approach that is suggested is to first show someone 
what to do, then give them an opportunity to try it. This allows 
more information to be retained because learners can instantly 
apply the new knowledge they have acquired ("Beyond One-Shot 
Training," 1996). Likewise, training that reflects a variety of 
learning styles is also strongly recommended (Feil, 1996). It is 
also suggested that training should encourage active participation 
and leave time for discussion (Feil, 1996).
Some feel that making training convenient, comfortable, and 
fun are important in order to overcome any initial reluctance 
inexperienced computer users might have (Miller, 1996). Another 
important factor is taking time to teach the specific benefits 
which will be gained by each student. Training is not valued by 
the students if it is not connected to subject matter or immediate 
instructional purpose (Thomas et al., 1996).
The aforementioned characteristics of effective training have 
found manifestations in many types of training, each with 
differing designs, incentives, and effectiveness. This author was 
surprised, however, at how many authors described their training 
programs in detail without commenting at all about its
effectiveness.
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Thomas et al. (1996) discuss a training program that relies 
on heavily on modeling by the instructors. Trainees will see 
trainers perform a variety of tasks, such as how to send e-mail or 
how to explore the Internet. This program also believes in the 
value of incorporating technology in content related assignments. 
For example, students in a high school writing class were paired 
with students in a teacher education program. The high school 
students would e-mail their writing assignments to the college 
students for feedback. This school also provided an "on-call" 
support staff to teachers who were struggling to use computer 
technology. This model is reported to have increased the 
technology use of both teachers and students.
Miller (1996) discusses the creation of an academy that his 
school chose as a way to train teachers on computers. They 
developed fifteen different courses, with each course lasting for
two hours a week for five weeks. Teachers were motivated to take
these courses by being able to receive a continuing education 
credit for completing six courses and by receiving an adjustable 
computer chair for their classrooms. Miller (1996) reports seeing 
this program overcome the initial reluctance of many teachers. He 
relates that the teachers now use a wide array of computer 
applications in their jobs. He reports that the academy had 
granted 383 credits by the end of the its second year, with 92% of 
the staff having taken at least one course. He also reports that 
their school went from having one computer lab which was hardly 
used, to having two that were constantly utilized.
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Benson (1997) discusses a multifaceted training program that 
was implemented in her district. The first step was simply to 
stimulate interest in computers by having a technology fair.
Then, they created computer classrooms, which certain teachers who 
already had some degree of computer expertise were assigned to. 
They were then intensively trained by a technology coordinator in 
order for them to be the trainers of the other teachers in the 
school. They also incorporated one-on-one coaching sessions as 
part of this training. In addition to using their own teachers to 
teach technology, they worked with a local community college which 
provided a technology certificate to those teachers taking 21 
credit hours of computer courses from them. They also provided 
the teachers with the incentive of receiving additional pay when 
they received this certificate. Another successful approach was 
in giving teachers computers in their classrooms before they 
received computer training. This provided those teachers with 
some motivation for receiving the training.
Adams (1997) describes a training program at Indian Hills 
Elementary School in which facilitators were hired to train 
teachers along with their students at the school's computer lab. 
Teachers who already had some level of computer proficiency were 
able to help out as cofacilitators. By attending some additional 
workshops, teachers were able to apply their technology learning 
to graduate credit at a nearby university. This program also 
benefited that university by allowing their education students to 
come to the computer lab to observe what was happening there and 
to work with the students. According to Adams (1997), the same
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computer lab which was hardly used before became one of the most 
popular places in the school. She also reports that more than 
half of the teachers took advantage of taking the university 
computer classes. A final indicator of this program's 
effectiveness is that a survey of parents of students at the 
school showed that 95% of them are willing to continue to 
financially support the program.
Camhi (1996) relates how the Bellmore-Merrick Central High 
School District in North Merrick, New York developed a training 
program that emphasized the integration of computer technology in 
their schools. They started by teaching basic computer skills so 
that everyone would understand the basic kinds and uses of 
computer technology. Then, they used technology in classrooms to 
serve as a place for thinking, problem solving, and cooperative 
learning. The final level of the training involved professional 
development time where teachers could share their technology 
success stories. In addition, the author organized a workshop 
where teachers could exhibit how they were integrating technology
in their classrooms.
Marshall (1996) has several different ideas that she has 
seen implemented in various programs. One thing she suggests is 
that new teacher orientation programs include information about 
the district's technology that will be available to them. Another 
suggestion is to identify the "technology pioneers," and enlist 
their help as mentors to new teachers. This mentorship should 
also include the new teacher observing the how the mentor 
integrates technology in their classroom. Along the same lines,
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she suggests that new and experienced teachers be provided with 
professional days to visit other schools or technology training 
centers if they are available. A final suggestion is to form 
partnerships with local colleges or universities where teachers 
can go to receive training, or where the universities can come
into the schools.
Feil (1996) suggests three different approaches to computer 
training for teachers. She believes that conferences are a 
valuable training option because teachers of varying computer 
proficiency are able to learn more about computers. Conferences 
usually offer many different sessions, so a learner is able to
choose the one best suited for his needs. Another idea is to have
workshops in a school's computer lab with video training. This 
way, the facilitator can stop the training video at appropriate 
intervals, and the class can iiranediately apply what they've 
learned. Her last idea it to bring professional trainers to the 
school. She feels that it is important, though, that this 
training continue for at least three to five days.
An idea West (1997) discusses is perhaps one of the more 
unconventional approaches to computer training. He relates how 
Futurekids, a company that has had success training children at 
1500 centers in 45 countries, is now starting to focus their 
attention on teachers. The company's president believes that his 
company will be able to "fill serious gaps in the professional 
development of teachers." The school district of Anne Arundel 
County has contracted with Futurekids to train a portion of their 
teachers, who will then become the trainers of the rest of their
19
staffs. One of the district's principals said: "We see Futurekids 
as a complementary vehicle to train teachers."
Sheingold (1991) believes that the best way to train teachers 
is in-house support from colleagues. She feels that once school 
districts provide their teachers with computer training, it will 
create valuable dialogue among the teachers, which in itself will 
be valuable training. She feels that it is necessary for about 
half of a staff to be comfortable with technology before there is 
enough of a "critical mass" to foster technology dialogue and 
collaboration.
Sturdivant (1989) discusses the approach to training adopted 
by the Houston, Texas, Independent School District. Because of 
the large size of the school district, they felt it would be 
difficult to train all of the teachers. Therefore, they went to a 
"train-the-trainers" approach. A staff of eight to ten full-time 
trainers was created to train teachers from every building, who 
then went on to train the rest of their staffs. They felt it was 
important not to force anyone to participate and to have the 
teachers very involved in the creation of the district's 
technology imp1ementation. Teachers not completing the training 
were not eligible to receive computers in their classrooms, but 
teachers who finished the entire 296-hour training program 
received a classroom computer and were granted a $2000 annual 
salary stipend. Teachers were also able to buy computers for home 
use through the district at a very low price and also to have 
access to a very large software library, where they could borrow 
various programs to try out.
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Gray (1995) describes how Homewood-Flossmoor High School 
developed a five-level computer literacy course. A committee of 
staff members created this course after the district saw 
increasing requests for technology from teachers. Teachers who 
pass all five levels of the course receive a $500 reward. Gray 
(1995) reports that most of the teachers were motivated to take 
this course, with 20% already having finished it.
An idea to help teachers understand the needs of their 
students, while teaching them technology is described by Lovely 
(1996). She suggests that teachers attend training sessions along 
with their students. Teachers in this scenario are often 
surprised by how fast their students are able to understand how to 
use technology. She also reports that staff development sessions 
that combine technology with content-area curriculum, have as many 
as 75% of the participants implementing ideas on their own after 
the training.
A recurring theme in the literature is that, while other 
types of training can be very beneficial, self-initiative should 
not be overlooked as an important way that teachers start to use 
technology. Baldwin and Sinclair (1994) found that teachers are 
much more likely to learn to use computers because of their own 
initiative rather than school district initiatives. They report 
that 78% of the 550 teachers they surveyed indicated that they 
were "personally intrigued" by computers and telecommunications. 
Marshall (1996) gives the following advice in regard to new 
teachers: "Some of the best help will come from sources the new
21
teachers find on their own." Feil (1996) adds: "The do-it- 
yourself method may be the only way to get what you need."
Obstacles to Effective Computer Training or to Applying Computer 
Training
Unfortunately, just as there are many different types of training 
programs, there are also many different obstacles to effective 
training. Some of these were already mentioned in the discussion 
of characteristics of effective training. For example, it was 
mentioned that a characteristic of effective training is that 
training must be an ongoing process. It is no surprise, then, 
that an obstacle to effective training that is mentioned by 
different authors is training with no follow-up sessions.
Therefore, it is not necessary to discuss the inverses of any of 
the characteristics of effective training.
One obstacle to effective computer training that permeates so 
much of the field of education is money. Davis and Henry (1993), 
investigating how two different schools were restructuring for 
technology found that money was considered a primary concern at 
both schools. Harrington-Lueker (1996) states that schools 
"wrestle with limited budgets, which often force them either to do 
without staff altogether or to choose between hiring technicians 
who can keep the equipment running and curriculum specialists who 
can address technology integration."
In addition to money, time is also a precious resource.
Wiske et al. (1988) reports that a frequent complaint is that 
training does not provide teachers with enough time for them to 
become familiar with the software they are being trained on.
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Davis and Henry (1993) also mention time for training as a primary 
concern. The U.S. Office of Technology Assessment (in Education 
Week, 1995) suggests that teachers need time to "experiment with 
new technologies, share experiences, plan lessons using 
technology, and attend technology courses or meetings." Time is 
also mentioned as a problem for the trainers (Sturdivant, 1989). 
Trainers are often teachers themselves who find it difficult to
find time to prepare to help others.
Many consider lack of technology or lack of access to 
technology to be a major obstacle. Sturdivant (1989) reports that
limited access to software and hardware was an obstacle to her 
district's training program. West (1995a) also considers access 
to equipment a barrier to training. In a survey given by Baldwin 
and Sinclair (1994), it was revealed that the respondents felt 
that lack of hardware was the single greatest inpediment to 
technology integration.
Another common complaint is that a lack of support and 
follow-up after training is an obstacle to applying new knowledge. 
Sturdivant (1989) believes that teachers don't get enough 
"coaching, advice, and assistance," and also that "feedback and 
direction" are often lacking. Wiske et al. (1988) also believe 
that there is not enough ongoing support to help teachers 
"troubleshoot" when they are first trying to apply their new 
knowledge.
Harrington-Lueker (1996) states that training is often too 
basic in nature. She quotes a technology director as saying:
"What most school systems today describe as training... is an
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almost fruitless effort to... show teachers where the switches
are." Sturdivant (1989) adds lack of incentives, lack of 
modeling, and staff turnover as obstacles.
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CHAPTER III
PROCEDURE
This researcher developed a survey in order to find out from 
high school teachers how much school- sponsored computer training 
they have had and how they use computers. In developing this 
survey this researcher investigated several other instruments 
formulated by other researchers and incorporated some of their 
ideas into his survey's design. The author also passed out a 
pilot version of this survey to a group of educators in order for 
them to provide feedback on the instrument before the actual data 
was gathered. Consequently, this researcher was able to modify 
questions these educators found to be confusing and utilize some 
of their suggestions in creating the final version of the survey 
(see Appendix A for a copy of the survey).
The questionnaire began by asking simple, basic information 
about the respondents. These questions inquired about their age, 
sex, and the content area they teach in. These questions were 
valuable in determining generalizations about how each of these 
groups may differ from other groups in how they use computers.
Following this in the questionnaire, a question asked what 
content area each of the respondents work in. The possible 
choices for this included art, English/language arts, home 
economics, foreign language, mathematics, music, physical 
education, science, social studies, special education, and 
technology education. Business teachers were not given the survey 
because in this district, they all teach or have taught computer 
classes. Apart from this, the researcher chose not to limit the
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survey to "academic classes," since computers are now being 
utilized in all areas. The content area was included on the 
survey to provide valuable feedback about how computer usage 
differs from one content area to the next and also to provide 
feedback about how training may have more influence in some
content areas than others.
In the next section of the survey, respondents were asked how 
many hours of training they have had for computers. Training was 
defined as school-sponsored inservices, workshops, or courses that 
have taught these individuals how to use a computer or a computer 
application. The questionnaire also stipulated that it did not 
consider school-sponsored training to be any self-taught 
techniques for learning to use a computer or computer application. 
Examples of this that were mentioned were reading an instruction 
manual or asking a peer for assistance. The questionnaire also 
stipulated that it did not consider college courses as school- 
sponsored training. The reason why these were excluded is that 
this researcher wanted to isolate "training" to mean "school- 
sponsored training," since that is the type of training that the 
researcher was most interested in understanding the impact of.
Following this, the survey asked respondents to indicate the 
number of hours they use a computer each week. This question was 
asked to determine whether or not school-sponsored training has a 
positive correlation with the number of hours a teachers uses a 
computer. The researcher felt this was an important question to 
ask since it would constitute a significant finding if the data
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showed that teachers who have had school-sponsored training used 
computers for a greater number of hours during the week.
The final question included on the instrument asked teachers 
to indicate which computer applications they use for at least 
fifteen minutes a week. Possible choices for this category 
included: word processors, spreadsheets, databases, grading 
programs, attendance programs, Internet or online services, drill 
and practice or tutorials, computer-assisted learning, simulation 
activities, computer programming, and independent research (non- 
Internet) . The researcher included these questions to identify 
computer usage patterns.
This researcher attempted to have a high return rate on the 
surveys, while at the same time, to give the respondents a feeling 
of security in knowing that their confidentiality would be 
respected. To ensure privacy, this researcher did not ask the 
respondents to put their names on the survey and also included a 
disclaimer guaranteeing confidentiality.
After the survey was conpleted, this researcher approached 
the two Janesville high school principals. This researcher showed 
the principals copies of the questionnaire and also of the cover 
letter which accompanied the questionnaire (see Appendix B for a 
copy of the letter). This researcher then went on to explain his 
purpose for the study and told the principals exactly how the
results would be used. This researcher also offered to omit the
name of the school district, if the superintendent desired. The 
researcher was able to obtain the principals' approval for the
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questionnaire, as well as their recommendations for how it could 
be administered easily to teachers at the two high schools.
At this researcher's suggestion, the superintendent agreed to 
an easy and efficient way to administer the survey by placing them 
in the teachers' mailboxes. This researcher had a mailbox
available at each of the two schools so the surveys could be
returned easily.
After collecting the surveys from each of the two schools, 
this researcher counted the returned questionnaires and calculated 
the return rate for them. This researcher was pleased to 
determine a return rate of 67.37%. The researcher found a higher 
return rate at the school which he works at (73.96%), as opposed 
to a 60.64% return rate at the other Janesville high school.
The final procedure in my study was to tabulate the results 
of the questionnaires and take them to an computer expert to 
process the quantitative data.
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CHAPTER IV
RESULTS
Presentation of the Primary Results
Using a Pearson Correlation Coefficient, it was determined 
that there was a significant correlation between the amount of 
training teachers reported having received and the amount of time 
they used a computer each week at home (p = .0001) . As the amount 
of training increased, the amount of home use increased. However, 
no significant relationship was found between the amount of 
training teachers reported having received and the amount of time 
they used a computer at school each week.
It should be noted that many teachers, with or without 
training, experience obstacles to using computers at their 
schools. For instance, many teachers learn to use one type of 
computer platform or one certain type of program that is then not
available to them at their school. Other factors could be a lack
of accessibility to computers at their schools or a lack of time 
during the school day.
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The Relationship Between the Amount of Training
and the Amount of Home and School Computer Usage
Training Home School
Training
P 1.00000 .34490 -0.04543
R 0.0 .0001 .6135
Home
P .34490 1.00000 .27223
R .0001 0.0 .0021
School
P -0.04543 .27223 1.00000
R .6135 0.0021 0.0
Note. P = Pearson Correlation Coefficients. R = Probability
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Presentation of Additional Results 
When teachers were asked how much training they had received
from school-sponsored inservices and workshops, or any courses 
they might have taken, the greatest number of teachers reported 
the least amount of training. 21.3% of respondents indicated that 
they have only received 0-2 hours of computer training. After 
this, 7.9% reported having had 3-5 hours, 11% reported having had 
6-10 hours, 12.6% reported having 11-20 hours, 20.5% report having 
had 21-50 hours, 21.6% report having 51-99 hours, and 14.2% 
reported having had 100 or more hours of training.
Amount of Computer Training 
Teachers Report Having Received
H ours o f  T ra in in g
No significant relationship was found between a person's age 
and the amount of training they had received. This may indicate 
that enthusiasm for computer technology is not bound by age. This
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would contradict any stereotypes of computer-phobic teachers as 
older staff members. This may also indicate that not many 
colleges of education are requiring computer technology training 
at this time, and, therefore, it cannot be assumed that recent 
college graduates are computer proficient.
These teachers were also found to differ in the type of 
computer applications which they reported using for at least 15 
minutes each week. While 83.3% of teachers used word processing 
programs, only 0.8% of teachers reported engaging regularly in 
computer programming. It is clear that the respondents were not 
proficient in a wide variety of computer applications. In fact, a 
great number of respondents only utilized a computer for word 
processing purposes.
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may have the same need to use a computer to produce instructional
materials.
For school use, 34.6% of the respondents reported using a 
computer for 0-1 hours a week, 31.5% reported using a computer for 
2-3 hours, 19.7% reported using a computer for 4-5 hours, 3.9% 
reported using a computer for 6-7 hours, 0.8% reported using a 
computer for 8-9 hours, and 9.4% reported using a computer for 
more than 10 hours a week. Since over 60% of the respondents used 
a computer at school for less than three hours a week, it can be 
surmised that teachers find it difficult due to time constraints 
to spend a great deal of time on a computer at school.
One factor that could have been accountable for a difference
in computer usage at school is that some teachers are required to 
use computers with their classes and others are not. For 
instance, it is this researcher's understanding that geometry 
teachers are required to use a computer tutorial program to assist 
in teaching their subject.
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Computer Use by Teachers at Home and at School
H ours U sed P e r  Week
Some variation was found in the amount of time that members
of each content area used a computer each week. For instance, the 
average English/Language Arts teacher reported using a computer at 
home more than the average art teacher, and the average science 
teacher used a computer at school far more than the average 
technology education teacher.
These differences may be due to the fact that some teachers 
are required to use computers with their classes and by the fact 
that teachers in different areas may have a greater need to use 
computers to prepare instructional materials. Some content areas 
also have better accessibility to computers than others. For 
example, at this researcher's high school, there is a computer
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laboratory that English/Language Arts teachers have priority for 
using.
Mean Use of Computers by Content
Area at Home and at School
Mean Home Use Mean School Use
Art 2-3 Hours 0-1 Hours
English/Language Arts 4-5 Hours 2-3 Hours
Home Economics 4-5 Hours 0-1 Hours
Foreign Languages 4-5 Hours 2-3 Hours
Mathematics 2-3 Hours 2-3 Hours
Music 2-3 Hours 2-3 Hours
Physical Education 2-3 Hours 0-1 Hours
Science 4-5 Hours 4-5 Hours
Social Studies 4-5 Hours 0-1 Hours
Special Education 2-3 Hours 2-3 Hours
Technology Education 2-3 Hours 0-1 Hours
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Although no significant correlation was found between a 
teacher's age and the amount of time they spent using a computer 
at home, it was found that a significant negative correlation 
existed between a teacher's age and the amount of time they spent 
using a computer at school (p = .0130). As the age level 
increased, the amount of time the respondents used a computer at 
school decreased (r = -.220).
The Relationship Between a
Person's Age and the Amount
of Time They Used Computers
at Home and at School
Home School
Age
P -0.9322 -0.21994
R 0.2992 0.0130
Note. P = Pearson Correlation Coefficients. R = Probability
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The questionnaire found that 71.4% of the respondents had 
access to a computer at their homes. It was also determined that 
teachers who had a computer at home were much more likely to use a 
computer at school. This could mean that teachers who did not have 
access to a computer at home saw less motivation for them to learn 
to use computers at school.
The Computer Usage of Teachers at Their Workplace
Who Have Access to Computers at Home Compared to
Those Who Do Not
Average Number Percent Of Percent Of
Of Hours Spent Teachers With Teachers Without
On A Computer At Access To A Home Access To A Home
School Each week Computer in This Computer In This
Hour Bracket Hour Bracket
0-1 Hours 24.4% 10.2%
2-3 Hours 22.0% 9.4%
4-5 Hours 12.6% 7.1%
6-7 Hours 3.1% 0.8%
8-9 Hours - 0.8%
10+ Hours 7.9% 1.6%
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This questionnaire also determined that the greatest number 
of respondents felt they learned the most about computers by 
teaching themselves. Comparatively, very few respondents felt 
that they learned the most about computers from school-sponsored 
workshops/inservices. It could be that teachers reported learning 
the most from themselves because courses and workshops/ 
inservices, tend to be non-individualized in nature, and because, 
even after training, many questions arise that necessitate being 
solved alone. A reason why teachers may have reported teaching 
themselves as the primary way they learned to use a computer more 
often than by one-on-one instruction could be because of a lack of 
willingness, accessibility or time from another individual to 
provide this.
What Teachers Report as the Primary Way They 
Have Learned About Computers
39.80%
40.00%
35.00%
30.00%
25.00%
P e rc e n t o f
T ea ch e rs
20.00%
15.00%
10.00%
5.00%
0.00%
T each in g  S e l f H igh S choo l o r  
C o lle g e  C ourses
One-On-One
A s s is ta n c e
S choo l
W orkshops/
I n s e r v ic e s
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Discussion of Results
Several generalizations can be made from the data collected 
from this research and will be discussed briefly at this point.
It is apparent that teachers with a greater degree of training 
tend to use computers more-- at least at home. It was also found 
that not all teachers have received computer training, and of 
those teachers who have received training, there is a great deal 
of diversity in the amount of training which they have received. 
Age is not a significant indicator of the amount of training a 
person has received. Nor is age an indicator of how much time a 
person uses a computer at home. However, there is a significant 
negative correlation between a person’s age and how much he uses a 
computer at school: The older a person is, the less likely he is 
to use a computer at school.
It can be generalized that not many teachers use a wide 
variety of computer applications. Many teachers reported using 
word processing programs, grading programs, and Internet or online 
services. However, not a great number of teachers reported using 
any other applications. It can also be generalized that not all 
content areas use computers as much as others. The data also 
shows that a person who has a computer at their home is more 
likely to use a computer at school.
A final generalization is that people believe that teaching 
themselves to use a computer is more valuable than any other way 
of learning to use a computer, and that school-sponsored 
workshops/inservices are the least valuable way.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
As millions of dollars are being spent every year to 
integrate computer technology into the public schools, it is 
important to consider what role computer training will take in 
this effort. Consensus is lacking regarding how important 
computer training is to educators. Some believe that there are 
teachers who will never use computers, regardless of whether or 
not they receive training. Others point to teachers with 
considerable computer proficiency who have never received any 
formal training. Others are concerned that any funds put into 
computer training will take funds away from the acquisition of 
computer hardware and software.
The central purpose of this study was to investigate what the 
relationship is between school- sponsored training and computer 
usage for high school teachers who do not teach computer 
technology classes.
To determine this relationship, the author formulated a 
questionnaire. This questionnaire first asked respondents for 
information about themselves to determine any tendencies that are 
apparent regarding computer training and computer usage. These 
questions included the respondents' age, gender, content area, and 
whether or not they had a computer at their homes. The next 
question determined the amount of training each respondent had. 
This was followed by two questions that asked respondents how much 
time they used a computer each week at their homes and in their
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schools. Another question sought to determine the different 
computer applications that the respondents reported using. The 
final question in the instrument asked respondents to make a 
comparative rating of four common types of computer training.
This questionnaire was then distributed to 190 teachers at 
two high schools in Janesville, Wisconsin. Of these 
questionnaires, 128 were returned, which yielded a return rate of
67.37%.
The results from this research indicated that there was a 
significant correlation between the amount of training teachers 
reported having received and the amount of time they used a 
computer each week at home. The results did not, however, find a 
significant relationship between the amount of training teachers 
reported having received and the amount of time they used a 
computer each week at school.
It was also determined that respondents varied greatly in the 
amount of computer training they have received, and that a 
surprising 21.3% reported having received little to no training 
(0-2 hours).
No significant relationship was found between a person’s age 
and the amount of training they had received.
The survey found that many of the respondents use a few 
popular applications, but, beyond these, they do not use very 
advanced computer applications. For example, 83.3% of teachers 
reported using word processors for 15 minutes or more a week, but 
only 0.8% reported engaging in computer programming.
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The questionnaire also found great variation in the home and 
school computer use of teachers. It was found that 50% of all 
teachers used computers at home for 0-1 hours a week, 20.6% for 2- 
3 hours, 15.9% for 4-5 hours, 3.2% for 6-7 hours, 1.6% for 8-9 
hours, and 8.7% for more than ten hours a week. It was also found 
that 34.6% of respondents reported that they used computers at 
school for 0-1 hours a week, 31.5% for 2-3 hours, 19.7% for 4-5 
hours, 3.9% for 6-7 hours, 0.8% for 8-9 hours, and 9.4% for more
than ten hours a week.
It was also determined that different content areas used
computers both at home and at school more than others. The art, 
mathematics, music, physical education, special education, and 
technology teachers reported spending an average of 2-3 hours a 
week on a computer at their homes, but English/language arts, home 
economics, foreign language, science, and social studies teachers 
report spending an average of 4-5 hours a week on a computer at
home.
At school, art, home economics, physical education, social 
studies, and technology education teachers reported spending an 
average between 0-1 hours a week on a computer. English/language 
arts, foreign languages, mathematics, music, and special education 
teachers reported spending an average of 2-3 hours a week on a 
computer. Science teachers reported spending an average between 
4-5 hours a week on a computer.
No significant correlation was found between a teacher's age 
and the amount of time he spent using a computer at home. There 
was, however, a significant negative correlation found between a
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person’s age and the amount of time spent using a computer at
school.
The data indicated that 71.4% of the teachers surveyed had 
access to computers at their homes, it was also determined that 
these teachers who had home computers were found to be much more 
likely to use a computer at their schools.
This questionnaire also found that out of four common ways 
teachers learn to use computers, that 39.8% reported that they 
learned the most about computers by teaching themselves, compared 
to 25.3% who reported learning the most from high school or 
college courses, 18.1% who reported learning the most from one-on 
one assistance, and 16.9% who reported learning the most from 
school workshops/inservices.
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Conclusions
The author believes that training can be have a significant 
inpact on the amount of time teachers spend using computers.
While it is not clear from the data which types of training best 
equip teachers to utilize computer technology, there definitely 
exist training approaches that can positively inpact the computer 
usage of teachers.
This author also believes that the data has shown the 
necessity of approaches to training being individualized in 
nature. It is clear that teachers in all departments, at all 
ages, vary greatly in both the amount of training they have 
already received and the amount of time they regularly use
conputers.
It is also clear that although most teachers have had some 
school-sponsored training, many question its worth. Since a 
greater number of teachers reported that they learned the most 
about using conputers by teaching themselves, rather than by 
school-sponsored training, it seems that they must not have had 
entirely positive training experiences.
Since many teachers were found to only use a few types of 
computer applications, it might be wise for approaches to training 
to focus on building on the skills teachers have already acquired, 
while exposing them to other computer applications which may help 
them at their jobs.
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Recommendations
The author recommends that school districts make computer 
training a priority as they are implementing technology. School 
districts need to be aware that no one type of training will 
necessarily serve the needs of all of its teachers, and that 
teachers can be found at all levels of computer proficiency.
School districts also need to realize that certain obstacles can 
seriously detract from the effectiveness of computer training, and 
that school districts need to be committed to confronting these 
obstacles. For instance, no amount of computer training will be
beneficial if teachers still do not have access to computers at 
their school. The author also hopes that school districts will 
not look for a computer training "quick fix." Instead, it is 
hoped that they will view training as an ongoing process. This
author would also recommend that school districts take notice of
other school districts who report having success in offering 
teachers incentives to teachers for receiving computer training.
The author also recommends that much more research be
conducted regarding computer training for high school teachers. 
While it is clear from the available research that many people 
feel that computer training is necessary, there is not a large 
body of empirical research to support this. Nor is there much 
research that establishes what the most valuable types of computer 
training are. There are many different approaches to training 
that schools are using to increase the computer proficiency of 
their teachers. Certainly, not all of these training programs are 
as effective as others. Further research should be able to inform
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schools what is the best way for them to spend their time, money, 
and energies to get their teachers to use computers-- and use them 
effectively.
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Appendix A
Computer Training Questionnaire
Please note: the researcher pledges complete confidentiality in regard to any 
information you provide. Absolutely no one else besides myself will ever see any of 
the responses.
1. What is your age range?
______  20 - 29
______  30 - 39
40 -49  
50 or older
2. Do you have access to a computer at home? 
______  yes
no
3. What is your gender?
M
F
4. What is your content area? 
______  Art
Business
English/Language Arts 
Home Economics
______  Foreign Languages
______  Mathematics
______ Music
Physical Education 
Science 
Social Studies 
Special Education 
Technology Education
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5. How much computer training have you received?
Include any school-sponsored inservices, workshops, or courses you have attended 
that have taught you how to use a computer or a computer application. For the 
purposes of this study, computer training will not refer to any self-taught techniques for 
learning how to use a computer or computer application (Example: reading an 
instruction manual, asking a peer for assistance).
Please check one:
hours0 -2
3 -5 hours
6 -1 0 hours
11-20 hours
21 -50 hours
51 -99 hours
100 or more hours
6. How much time do you spend working on a computer each week at 
your home fo r school related activities?
Please check one:
0 -1 hours
2 -3 hours
4 -5 hours
6 -7 hours
8 -9 hours
10 or more hours
7. How much time do you spend working on a computer each week at 
your school fo r school related activities ?
Please check one:
0 -1 hours
2 -3 hours
4 -5 hours
6 -7 hours
8 -9 hours
10 or more hours
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8. Which computer applications do you use for school related activities 
for an average of at least 15 minutes a week at home or at school?
Please check one:
______  Word processors
______  Spreadsheets
Databases 
Grading programs 
Attendance programs
______  Internet or online services
______  Drill-and-practice or tutorials
Computer-assisted learning 
Simulation activities 
Computer programming
______ Independent research (non-Internet)
Presentation programs
9. Rank in order (1-4) which of the follow ing items you feel taught you 
the most about computers or computer applications.
______  high school or college courses
______  one-on-one assistance
school sponsored workshops / inservices
teaching self (examples: reading instruction manual, trial and error,
using a tutorial)
______  Other: ________________________________________________
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Appendix B
If you can take the time to 
make about ten check 
marks on the enclosed 
questionnaire, you can 
really help out a fellow 
Craig teacher in the pursuit 
of his master's degree.
I am working on my master's thesis for the University of Dayton (Ohio), 
which involves exploring the benefits of computer training for high school 
teachers. As our d istrict and many others around the country are 
implementing m illions of dollars worth of technology into our schools, 
many are concerned about whether or not training will be provided. It is 
for th is reason that I desire to know if training means that teachers will 
use computer technology differently. If you could give me your input on 
th is questionnaire, you will contribute to the effectiveness of my research 
and I w ill be most appreciative.
Please place in my mailbox when you are finished!
Thank you in advance,
Kurt A. Fox
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Appendix C
Computer Input of Variables from Questionnaire
C T 0 W
o
B
S
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
I
D
A
G
E
G
0
M
P
U
T
E
R
G
E
N
D
E
R
P
R
I
M
A
R
Y
R
A
I
N
I
N
G
H
0
M
E
S
C
H
0
0
L
W
P
s
p
R
E
A
D
D
B
G
R
A
D
I
N
G
A
T
T
E
N
D
0
N
L
I
N
E
D
R
I
L
L
c
A
L
s
I
M
u
L
p
R
0
G
R
A
M
I
R
p
R
E
s
E
N
T
H
s
N
E
0
N
O
N
E
0
R
K
S
H
0
P
S
E
L
F
0
T
H
E
R
1 2 1 1 10 5 2 1 1 0 0 0 1 1 0 0 0 0 0
2 4 1 1 10 4 2 1 1 0 0 0 0 0 0 0 0 0 0 0
3 3 1 2 4 7 3 1 1 0 0 0 0 0 0 0 0 0 0 0
4 1 2 2 3 1 4 6 1 0 0 1 0 0 0 0 0 0 0 0
5 2 2 2 11 1 1 6 1 0 0 1 0 1 0 0 0 0 0 0 4 2 3 1
6 4 1 1 9 5 3
7 2 2 2 8 1 1 1
8 4 1 2 5 6 3 1 1 1 0 1 0 0 0 0 0 0 0 0
9 3 1 2 1 2 3 1 1 0 0 0 0 0 0 0 0 0 0 0
10 1 1 1 12 7 3 1 1 0 0 0 0 0 0 0 0 0 0 0
11 3 1 1 10 5 3 2 1 0 0 1 0 1 0 0 0 0 1 0 3 2 4 1
12 4 1 1 9 4 2 4 1 1 1 1 0 1 0 0 1 0 0 0 4 3 2 1
13 3 1 1 6 4 2 2 1 1 0 1 0 0 0 0 0 0 0 1
14 4 1 1 8 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0
15 4 1 1 8 3 3 1 0 0 1 0 0 0 0 0 0 0 0 0 •
16 4 2 2 6 4 1 3 1 0 0 0 0 0 0 0 0 0 0 0
17 4 1 1 10 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
18 2 2 2 9 6 1 2 1 0 0 0 0 1 0 0 0 0 0 0
19 4 1 1 12 4 2 1 1 0 0 1 1 0 0 1 0 0 0 0 1 3 4 2
20 3 1 1 7 5 4 3 1 0 1 1 1 0 0 0 0 0 0 0 3 2 1 4
21 1 1 1 12 7 4 1 1 0 0 1 1 1 0 0 0 0 0 0 1 3 2 4
22 4 1 1 4 3 3 1 1 0 0 0 0 0 0 1 0 0 0 0 4 3 1 2
23 2 1 2 3 2 4 4 1 1 0 0 0 1 0 0 0 0 1 0 3 2 4 1
24 1 1 2 11 5 4 2 1 1 0 0 0 0 0 0 0 0 0 0 2 3 4 1
25 4 1 1 6 4 3 1 1 0 0 0 0 0 1 0 0 1 0 0 2 4 3 1
26 3 1 1 9 6 7 6 1 1 0 1 0 1 0 0 0 0 0 0 4 3 2 1
27 1 2 2 7 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0
28 3 1 2 9 3 3 2 1 0 0 1 0 1 0 0 0 0 0 0 4 2 3 1
29 4 1 1 6 6 4 2 0 0 0 1 0 0 0 0 0 0 0 0 1 3 2 4
30 4 1 2 5 3 4 3 1 0 0 0 0 1 0 0 0 0 0 0 4 3 1 2
31 3 1 1 3 7 3 3 1 0 0 0 0 0 0 0 1 0 0 1
32 4 2 1 1 7 1 2 1 0 0 0 0 0 0 1 0 0 0 1 1 4 2 3
33 3 2 1 11 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 3 4
34 1 2 2 5 3 1 3 1 0 0 0 0 0 0 0 0 0 0 0 3 2 4 1
35 3 1 2 11 5 1 1 1 0 0 0 0 0 0 0 0 0 0 0
36 3 1 2 4 7 3 3 1 0 0 1 0 0 0 0 0 0 0 0 3 2 1 4
37 2 1 1 1 4 2 1 1 0 0 0 0 0 0 0 0 0 0 0
38 2 1 2 3 7 3 1 1 0 0 0 0 0 0 0 0 0 0 0 1 2 4 3
39 4 1 1 9 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0
40 3 1 2 8 5 2 1 1 0 0 0 0 0 0 0 0 0 0 0
41 4 2 1 3 4 1 1 0 0 0 0 0 0 0 0 0 0 0 0
42 4 1 1 9 4 4 2 1 0 0 0 0 0 0 0 0 0 0 0
43 1 2 1 10 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0
44 3 1 1 7 6 7 3 1 0 0 0 0 0 0 0 0 0 0 0 4 1 3 2
45 4 1 2 6 7 3 2 1 0 0 1 0 0 0 0 0 0 0 0 1 2 4 3
46 4 1 1 11 1 3 2 1 0 1 1 0 1 0 0 0 0 0 0 4 2 3 1
47 3 1 1 7 5 1 1 0 0 0 0 0 0 0 0 0 0 0 0 4 2 1 3
48 1 1 2 11 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 4 2 3 1
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49 2 1 2 11 5 4 6 0 0 0 0 0 0 0 0 0 0 0 0 4 2 3 1
50 4 1 2 3 1 4 3 1 0 0 1 0 1 0 0 0 0 0 0
51 3 1 2 9 5 4 3 1 0 0 0 0 1 0 0 0 0 0 0
52 4 2 1 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 4 2 1 3
53 3 1 1 10 5 7 2 1 1 1 1 0 1 0 0 1 0 0 0 3 2 4 1
54 3 1 1 3 5 2 2 0 0 0 1 0 0 0 0 0 0 0 0 4 3 2 1
55 4 1 1 9 4 2 2 1 0 0 1 0 0 0 0 0 0 0 0 4 1 2 3
56 4 2 1 10 3 1 3 1 1 0 0 0 0 0 0 0 0 0 0
57 3 2 1 11 6 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 4
58 3 1 1 6 7 7 6 1 0 0 1 0 1 0 0 0 0 0 1 3 2 4 1
59 4 2 2 5 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0
60 3 2 2 8 7 3 2 1 0 0 0 0 1 0 0 0 0 0 1 1 2 4 3
61 3 1 2 5 7 7 3 1 1 0 1 0 1 0 0 0 0 0 0 4 2 1 3
62 3 1 2 3 6 4 1 1 0 0 0 0 0 1 0 0 0 0 0 1 4 3 2
63 1 2 2 6 2 1 3 1 0 0 1 0 0 0 0 0 0 0 0 1 3 4 2
64 4 2 2 11 4 1 5 1 0 0 0 1 1 0 1 0 0 0 1 4 2 1 3
65 3 2 2 5 5 1 1 1 0 0 0 0 0 0 0 0 0 0 0
66 3 1 2 3 5 5 1 1 0 1 1 0 1 0 0 0 0 0 0 4 2 3 1
67 4 1 2 6 5 3 2 1 1 0 1 0 0 0 0 0 0 0 0 4 1 3 2
68 3 1 1 10 3 3 2 1 0 0 0 0 1 0 1 0 0 1 0 3 1 4 2
69 3 1 2 3 7 2 1 1 0 0 0 0 0 0 0 0 0 0 0 1 3 2 4
70 1 1 2 10 7 6 3 1 0 0 0 0 1 0 0 0 0 0 0 1 2 4 3
71 4 2 2 6 7 1 3 1 0 0 1 0 0 0 0 0 0 0 0
72 2 2 2 1 6 1 3 1 0 0 0 0 1 0 0 0 0 1 0 2 3 4 1
73 4 2 1 6 2 2 1 0 1 0 0 0 0 0 0 0 0 0 4 1 2 3
74 1 2 1 8 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0
75 4 2 1 9 5 3 0 1 0 0 0 1 0 0 0 0 0 0 4 1 3 2
76 2 1 2 11 1 2 2 1 0 0 0 0 0 1 1 0 0 0 0 4 2 3 1
77 4 2 2 10 3 1 1 1 0 0 0 0 1 0 0 0 0 0 0 4 1 2 3
78 3 1 1 6 5 7 6 1 1 1 0 0 0 0 1 0 0 0 0 3 4 2 1
79 4 1 1 10 7 7 2 1 1 1 1 0 1 0 0 1 0 0 0 1 2 3 4
80 3 1 2 5 4 4 2 1 1 1 1 0 0 0 0 0 0 0 0 2 4 3 1
81 2 1 1 9 1 3 6 1 1 0 1 0 1 0 0 0 0 1 0 4 2 3 1
82 3 1 2 11 2 5 2 1 0 0 1 0 0 0 1 0 0 0 0
83 3 1 2 3 5 4 1 1 0 0 0 0 0 0 0 0 0 0 0
84 1 1 2 3 2 3 6 1 1 0 1 1 1 0 0 0 0 0 0 4 2 3 1
85 3 2 1 10 1 1 1 0 0 0 0 0 1 0 0 0 0 0 1 4 1 3 2
86 2 2 2 6 6 1 3 1 0 0 1 0 0 0 0 0 0 0 0 2 1 4 3
87 3 1 1 10 5 3 1 1 0 0 1 0 1 0 0 0 0 0 0 4 1 3 2
88 3 2 1 11 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 3 2 1 4
89 4 2 1 7 4 1 2 1 0 1 0 0 0 0 0 0 0 0 0
90 4 2 1 6 6 1 2 0 0 0 0 0 0 1 0 0 0 0 0 4 3 1 2
91 1 1 2 3 5 7 3 1 0 0 1 0 1 0 0 0 0 1 0 2 1 3 4
92 2 1 1 9 4 2 3 1 0 0 0 0 1 0 0 0 0 1 0 1 4 3 2
93 1 1 2 11 1 3 2 1 0 0 0 0 0 0 0 0 0 0 0 1 2 4 3
94 1 2 1 6 3 1 3 1 1 0 1 0 0 0 0 0 0 0 0 3 2 4 1
95 1 2 2 6 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0
96 1 2 1 12 3 1 2 1 0 0 1 0 0 0 0 0 0 0 0
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97 3 1 2 3 6 4 2 1 0 0 1 0 1 0 0 0 0 0 0 3 1 4 2
98 4 1 1 5 1 6 1 0 0 0 0 0 0 0 0 0 0 0 4 2 1 3
99 1 1 2 3 5 4 2 1 0 0 0 0 0 0 0 0 0 0 0 *
100 3 1 2 3 5 2 2 1 0 0 0 0 0 0 0 0 0 0 0 4 2 1 3
101 1 2 1 6 1 1 4 1 1 0 1 0 1 0 0 0 0 0 0 2 3 4 1
102 3 1 2 3 6 3 1 1 0 0 1 0 0 0 0 0 0 0 0 4 3 1 2
103 4 1 2 6 7 1 0 0 0 0 0 0 0 0 0 0 0 0
104 4 2 1 3 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 4 2 3 1
105 2 1 1 11 3 2 1 1 0 0 1 0 1 0 0 0 0 0 0
106 3 1 2 11 1 4 2 1 0 0 0 0 1 0 0 0 0 0 0
107 2 1 2 9 4 7 6 1 1 1 1 0 0 0 0 0 0 0 0 3 2 4 1
108 4 1 1 10 6 3 1 1 1 0 0 0 1 0 0 0 0 0 0 1 2 4 3
109 2 1 1 9 7 5 2 1 0 0 0 0 0 0 0 0 0 0 0 1 2 3 4
110 4 1 2 3 3 2 4 1 0 0 0 0 1 0 0 0 0 0 0
111 1 1 1 6 7 6 2 1 0 0 0 0 1 0 0 0 0 0 0 1 4 3 2
112 3 1 2 8 6 4 2 0 1 0 0 0 0 0 0 0 0 0 0 4 2 3 1
113 3 1 2 11 6 2 2 1 1 0 1 0 0 0 0 0 0 0 0 1 2 4 3
114 2 1 1 6 5 2 3 1 0 1 1 0 0 0 0 0 0 0 0 3 2 4 1
115 2 1 2 1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0
116 4 1 2 3 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 4 1 2 3
117 3 2 2 3 5 1 2 1 0 0 0 0 0 0 0 0 0 0 0 4 3 2 1
118 1 1 1 9 1 2 3 1 0 0 1 0 1 0 0 0 0 0 0 2 4 3 1
119 4 1 1 11 1 4 6 1 1 1 0 0 1 0 0 0 0 0 0
120 3 1 2 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 4 1 2 3
121 1 1 1 3 7 4 3 1 1 0 0 0 0 0 0 0 0 0 0 1 4 3 2
122 1 1 2 9 1 1 4 1 0 0 1 0 1 0 0 0 0 0 0 1 3 4 2
123 4 2 1 12 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
124 1 1 2 3 2 7 3 1 0 0 0 0 1 0 0 0 0 0 0 2 4 3 1
125 4 1 2 8 5 1 1 0 0 0 0 0 1 0 0 0 0 0 0 4 3 1 2
126 1 1 2 11 2 3 3 1 0 0 0 0 0 0 0 0 0 0 0 2 4 3 1
127 2 1 2 11 4 2 6 1 1 1 1 0 1 0 0 0 0 0 0 2 3 4 1
128 2 2 1 10 5 1 2 1 0 0 0 0 0 0 0 0 0 0 0
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Appendix D
Computer-Generated Questionnaire Frequency Counts
cumulative Cumulative
AGEG Frequency Percent Frequency Percent
20-29 25 19.5 25 19.5
30-39 20 15.6 45 35.2
40-49 41 32.0 86 67.2
50 or older 42 32.8 128 100.0
Cumulative Cumulative
COMPUTER Frequency Percent Frequency Percent
YES 90 70.3 90 70.3
NO 38 29.7 128 100.0
Cumulative Cumulative
GENDER Frequency Percent Frequency Percent
M 63 49.2 63 49.2
F 65 50.8 128 100.0
PRIMARY Frequency Percent
Cumulative
Frequency
Cumulative
Percent
ART 5 4.0 5 4.0
ENGLISH 24 19.2 29 23.2
FACE 3 2.4 32 25.6
FOREIGN LANGUAGE 7 5.6 39 31.2
MATH 18 14.4 57 45.6
MUSIC 5 4.0 62 49.6
PHYS. ED. 8 6.4 70 56.0
SCIENCE 16 12.8 86 68.8
SOCIAL STUDIES 15 12.0 101 80.8
SPECIAL ED. 19 15.2 120 96.0
TECH ED. 5 4.0 125 100.0
Frequency Missing = 3
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Cumulative Cumulative
TRAINING Frequency Percent Frequency Percent
1 - 2 27 21.3 27 21.3
3 - 5 10 7.9 37 29.1
6 - 1 0 14 11.0 51 40.2
11 - 20 16 12.6 67 52.8
21 - 50 26 20.5 93 73.2
51 - 99 16 12.6 109 85.8
100 OR MORE 18 14.2 127 100.0
Frequency Missing = 1
Cumulative Cumulative
HOME Frequency Percent Frequency Percent
0 42 33.3 42 33.3
0 - 1 21 16.7 63 50.0
2 - 3 26 20.6 89 70.6
4 - 5 20 15.9 109 86.5
6 - 7 4 3.2 113 89.7
8 - 9 2 1.6 115 91.3
10 OR MORE 11 8.7 126 100.0
Frequency Missing = 2
Cumulative Cumulative
SCHOOL Frequency Percent Frequency Percent
0 - 1 44 34.6 44 34.6
2 - 3 40 31.5 84 66.1
4 - 5 25 19.7 109 85.8
6 - 7 5 3.9 114 89.8
8 - 9 1 0.8 115 90.6
10 or more 12 9.4 127 100.0
Frequency Missing = 1
WP Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 21 16.7 21 16.7
CHECKED 105 83.3 126 100.0
Frequency Missing = 2
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SPREAD Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 100 79.4 100 79.4
CHECKED 26 20.6 126 100.0
Frequency Missing = 2
DB Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 111 88.1 111 88.1
CHECKED 15 11.9 126 100.0
Frequency Missing = 2
GRADING Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 81 64.3 81 64.3
CHECKED 45 35.7 126 100.0
Frequency Missing = 2
ATTEND Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 121 96.0 121 96.0
CHECKED 5 4.0 126 100.0
Frequency Missing = 2
ONLINE Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 80 63.5 80 63.5
CHECKED 46 36.5 126 100.0
Frequency Missing = 2
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DRILL Frequency
i
Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 121 96.0 121 96.0
CHECKED 5 4.0 126 100.0
Frequency Missing = 2
CAL Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 118 93.7 118 93.7
CHECKED 8 6.3 126 100.0
Frequency Missing = 2
SIMUL Frequency
<
Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 122 96.8 122 96.8
CHECKED 4 3.2 126 100.0
Frequency Missing = 2
PROGRAM Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 125 99.2 125 99.2
CHECKED 1 0.8 126 100.0
Frequency Missing = 2
IR Frequency Percent
Cumulative
Frequency
Cumulative
Percent
NOT CHECKED 119 94.4 119 94.4
CHECKED 7 5.6 126 100.0
Frequency Missing = 2
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Cumulative Cumulative
PRESENT Frequency Percent Frequency Percent
NOT CHECKED 119 94.4 119 94.4
CHECKED 7 5.6 126 100.0
Frequency Missing = 2
Cumulative Cumulative
HS Frequency Percent Frequency Percent
1 21 25.3 21 25.3
2 12 14.5 33 39.8
3 14 16.9 47 56.6
4 36 43.4 83 100.0
Frequency Missing = 45
Cumulative Cumulative
ONEONONE Frequency Percent Frequency Percent
1 15 18.1 15 18.1
2 38 45.8 53 63.9
3 19 22.9 72 86.7
4 11 13.3 83 100.0
Frequency Missing = 45
Cumulative Cumulative
WORKSHOP Frequency Percent Frequency Percent
1 14 16.9 14 16.9
2 14 16.9 28 33.7
3 30 36.1 58 69.9
4 25 30.1 83 100.0
Frequency Missing = 45
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Cumulative Cumulative
SELF Frequency Percent Frequency Percent
«h oj m tp
33 39.8 33 39.8
19 22.9 52 62.7
20 24.1 72 86.7
11 13.3 83 100.0
Frequency Missing = 45
OTHER
Cumulative
Frequency Percent Frequency
Cumulative
Percent
Frequency Missing = 128
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Appendix E
Correlation Analysis of Variables from Questionnaire
Correlation Analysis
Pearson Correlation Coefficients / Prob >
/ Number of Observations
| r | under Ho: Rho=0
AGEG COMPUTER PRIMARY TRAINING
EG 1.00000 -0.04164 -0.04186 0.11085
0.0 0.6407 0.6430 0.2147
128 128 125 127
MPUTER -0.04164 1.00000 -0.00423 -0.22416
0.6407 0.0 0.9626 0.0113
128 128 125 127
IMARY -0.04186 -0.00423 1.00000 -0.17321
0.6430 0.9626 0.0 0.0544
125 125 125 124
AINING 0.11085 -0.22416 -0.17321 1.00000
0.2147 0.0113 0.0544 0.0
127 127 124 127
ME -0.09322 -0.56544 -0.05708 0.34490
0.2992 0.0001 0.5306 0.0001
126 126 123 125
IHOOL -0.21994 -0.04160 0.04629 -0.04543
0.0130 0.6424 0.6097 0.6135
127 127 124 126
> -0.32128 -0.17924 -0.09888 0.12193
0.0002 0.0446 0.2765 0.1756
126 126 123 125
LADING -0.08996 -0.18964 0.04812 0.08315
0.3165 0.0334 0.5971 0.3566
126 126 123 125
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Correlation Analysis
Pearson Correlation Coefficients I Prob > |R| under Ho: Rho=0 
I Number of Observations
HOME SCHOOL
:g -0.09322 -0.21994
0.2992 0.0130
126 127
[PUTER -0.56544 -0.04160
0.0001 0.6424
126 127
MARY -0.05708 0.04629
0.5306 0.6097
123 124
lI N I N G 0.34490 -0.04543
0.0001 0.6135
125 126
IE 1.00000 0.27223
0.0 0.0021
126 125
[OOL 0.27223 1.00000
0.0021 0.0
125 127
0.20461 0.24776
0.0226 0.0052
124 126
LDING 0.20360 0.29908
0.0233 0.0007
124 126
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HOME * COMPUTER Crosstabulation
COMPUTER
Total1 2
Count
% of HOME
~ 5“
21.4%
“ 33“
78.6% 100.0%
% of
COMPUTER 
% of Total
10.0%
7.1%
91.7%
26.2%
33.3%
33.3%
2 Count
% of HOME
20
95.2%
1
4.8%
21
100.0%
% of
COMPUTER 
% of Total
22.2%
15.9%
2.8%
.8%
16.7%
16.7%
T - Count
% of HOME
25
96.2%
1
3.8%
26
100.0%
% of
COMPUTER 
% of Total
27.8%
19.8%
2.8%
.8%
20.6%
20.6%
4 Count
% of HOME
19
95.0%
1
5.0%
20
100.0%
% of
COMPUTER 
% of Total
21.1%
15.1%
2.8%
.8%
15.9%
15.9%
5 Count
% of HOME 
% of
COMPUTER 
% of Total
4
100.0%
4.4%
3.2%
4
100.0%
3.2%
3.2%
""S- Count
% of HOME 
% of
COMPUTER 
% of Total
2
100.0%
2.2%
1.6%
2
100.0%
1.6%
1.6%
7 Count
% of HOME 
% 0f
COMPUTER 
% of Total
11
100.0%
12.2%
8.7%
11
100.0%
8.7%
8.7%
Total Count
% of HOME
90
71.4%
36
28.6%
126
100.0%
% of
COMPUTER 
% of Total
100.0%
71.4%
100.0%
28.6%
100.0%
100.0%
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PRIMARY * SCHOOL Crosstabulation
-------------------------------------------SCHOOL--------------------------------------------
Total1 2 3 4 5 6
PRIMARY uouni 3 1 " r 5"
% of
PRIMARY 60.0% 20.0% 20.0% 100.0%
% of
SCHOOL
% of
7.1%
2.4%
2.5%
.8%
4.0%
.8%
4.0%
4.0%
“ 3-------- Count 10 5 5 2 2 24
% of
PRIMARY 41.7% 20.8% 20.8% 8.3% 8.3% 100.0%
% of
SCHOOL 23.8% 12.5% 20 0% 40.0% 18.2% 19.4%
% of 8.1% 4.0% 4 0% 1.6% 1.6% 19.4%
Count 2 1 3
% of
PRIMARY 66.7% 33.3% 100.0%
% of
SCHOOL
% of
4.8%
1.6%
4.0%
.8%
2.4%
2.4%
"5 -------- Count 3 1 3 7
% of
PRIMARY 42.9% 14.3% 42.9% 100.0%
% of
SCHOOL
% of
7.1%
2.4%
2.5%
.8%
12 0%
2 4%
5.6%
5.6%
“ 5 Count 1 6 6 1 2 18
% of
PRIMARY 5.6% 44.4% 33.3% 5.6% 11.1% 100.0%
% of
SCHOOL 2.4% 20.0% 24.0% 20.0% 18.2% 14.5%
% of .8% 6.5% 4.8% .8% 1.6% 14.5%
“7 Count 1 2 2 5
% of
PRIMARY 20.0% 40.0% 40.0% 100.0%
% of
SCHOOL
% of
2.4%
.8%
5.0%
1.6%
8.0%
1.6%
4.0%
4.0%
“ S Count 6 2 8
% of
PRIMARY 75.0% 25.0% 100.0%
% of
SCHOOL
% of
14.3%
4.8%
5.0%
1.6%
6.5%
6.5%
“ 5 Count 1 5 4 2 3 15
% of
PRIMARY 6.7% 33.3% 26.7% 13.3% 20.0% 100.0%
% of
SCHOOL 2.4% 12.5% 16.0% 40.0% 27.3% 12.1%
% of .8% 4.0% 3.2% 1.6% 2.4% 12.1%
10 Count 6 7 2 15
% of
PRIMARY 40.0% 46.7% 13.3% 100.0%
% of
SCHOOL
% of
14.3%
4.8%
17.5%
5.6%
8.0%
1.6%
12.1%
12.1%
11 Count 5 6 1 1 4 19
% of
PRIMARY 26.3% 42.1% 5.3% 5.3% 21.1% 100.0%
% of
SCHOOL 11.9% 20.0% 4.0% 100.0% 36.4% 15.3%
% of 4.0% 6.5% .8% .8% 3.2% 15.3%
12 Count 4 1 5
% of
PRIMARY 80.0% 20.0% 100.0%
% of
SCHOOL
% of
9.5%
3.2%
2.5%
.8%
4.0%
4.0%
Total Count 42 40 25 5 1 11 124
% of
PRIMARY 33.9% 32.3% 20.2% 4.0% .8% 8.9% 100.0%
% of
SCHOOL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
% of 33 9% 32 3% 20.2% 4.0% .8% 8.9% 100.0%
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PRIMARY * TRAINING Crosstabulation
TRAINING
Total1 2 3 4 5 6 7
PRIMARY I couni 1 1 1 1 ~ r 5
% of
PRIMARY 20.0% 20.0% 20.0% 20.0% 20.0% 100.0%
% of
TRAINING
% of Total
3.7%
.8%
10.0%
.8%
6.3%
.8%
6.7%
.8%
5.6%
.8%
4.0%
4.0%
"3 -------- Count 3 5 1 1 7 3 4 24
% of
PRIMARY 12.5% 20.8% 4.2% 4.2% 29.2% 12.5% 16.7% 100.0%
% of
TRAINING 11.1% 50.0% 7.7% 6.3% 28.0% 20.0% 22.2% 19.4%
% of Total 2.4% 4.0% .8% .8% 5.6% 2.4% 3.2% 19.4%
4 Count 1 2 3
% of
PRIMARY 33.3% 66.7% 100.0%
% of
TRAINING 
% of Total
7.7%
.8%
11.1%
1.6%
2.4%
2.4%
5 Count 1 2 1 1 1 1 7
% of
PRIMARY 14.3% 28.6% 14.3% 14 3% 14.3% 14.3% 100.0%
% of
TRAINING 3.7% 15.4% 6.3% 4.0% 6.7% 5.6% 5.6%
% of Total .8% 1.6% .8% .8% .8% .8% 5.6%
Count 2 2 1 3 3 3 4 18
% of
PRIMARY 11.1% 11.1% 5.6% 16.7% 16.7% 16.7% 22.2% 100.0%
% of
TRAINING 7.4% 20.0% 7.7% 18.8% 12.0% 20.0% 22.2% 14.5%
% of Total 1.6% 1.6% .8% 24% 2.4% 2.4% 3.2% 14.5%
7 Count 1 1 2 1 5
% of
PRIMARY 20.0% 20.0% 40.0% 20.0% 100.0%
% of
TRAINING 
% of Total
3.7%
.8%
6.3%
.8%
8.0%
1 6%
6.7%
8%
4.0%
4.0%
“ 8 Count 2 2 2 n 1 8
% of
PRIMARY 25.0% 25.0% 25.0% 12.5% 12.5% 100.0%
% of
TRAINING 
% of Total
7.4%
1.6%
15.4%
1.6%
8.0%
1.6%
6.7%
.8%
5.6%
.8%
6.5%
6.5%
“ 5 Count
% of
PRIMARY
4
25.0%
1
6.3%
5
31.3%
3
18.8%
2
12.5%
1
6.3%
16
100.0%
% of
TRAINING 14.8% 7.7% 31.3% 12.0% 13.3% 5.6% 12.9%
% of Total 3.2% .8% 4.0% 2 4% 1.6% .8% 12.9%
10 Count 3 3 1 4 1 2 14
% of
PRIMARY 21.4% 21.4% 7.1% 28.6% 7 1% 14.3% 100 0%
% of
TRAINING 11.1% 23 1% 6.3% 16.0% 6.7% 11.1% 11.3%
% of Total 2.4% 2.4% .8% 3.2% .8% 1.6% 11.3%
11 Count 9 2 1 2 3 2 19
% of
PRIMARY 47.4% 10.5% 5.3% 10.5% 15.8% 10.5% 100.0%
% of
TRAINING 33.3% 20.0% 7.7% 12.5% 12.0% 13.3% 15.3%
% of Total 7.3% 1.6% .8% 1.6% 2.4% 1.6% 15 3%
12 Count 1 1 1 2 5
% of
PRIMARY 20.0% 20.0% 20.0% 40.0% 100.0%
% of
TRAINING 
% of Total
3.7%
.8%
7.7%
.8%
6.3%
8%
11.1%
1.6%
4.0%
4.0%
Total Count 27 10 13 16 25 15 18 124
% of
PRIMARY 21.8% 8.1% 10.5% 12.9% 20.2% 12.1% 14.5% 100.0%
% 0f
TRAINING 100.0% 100.0% 100.0% 100.0% 100 0% 100.0% 100.0% 100.0%
% of Total 21 8% 8.1% 10 5% 12 9% 20.2% 12 1% 14.5% 100 0%
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PRIMARY * HOME Crosstabulation
Rome
Total1 2 3 4 5 6 7
KKIMAKY 1 uouni 2“ 1 2 5"
% of
PRIMARY 40.0% 20.0% 40.0% 100.0%
% of
HOME
% of
5.0%
1.6%
4.8%
.8%
7.7%
1.6%
4.1%
4.1%
“ 3------- Count 5 4 4 8 1 2 24
% of
PRIMARY 20.8% 16.7% 16.7% 33.3% 4.2% 8.3% 100.0%
% of
HOME 12.5% 19.0% 15.4% 40.0% 25.0% 20.0% 19.5%
% of 4.1% 3.3% 3.3% 6.5% .8% 1.6% 19.5%
4 Count 3 3
% of
PRIMARY
% of
HOME
% of
100.0%
11.5%
2.4%
100.0%
2.4%
2.4%
S ------ Count 3 1 2 1 7
% of
PRIMARY 42.9% 14.3% 28.6% 14.3% 100.0%
% of
HOME 7.5% 3.8% 10.0% 10.0% 5.7%
% of 2.4% .8% 1.6% .8% 5.7%
“ 5 Count 8 2 3 1 1 2 17
% of
PRIMARY 47.1% 11.8% 17.6% 5.9% 5.9% 11.8% 100.0%
% of
HOME 20.0% 9.5% 11.5% 5.0% 50.0% 20.0% 13.8%
% of 6.5% 1.6% 2.4% .8% 8% 1.6% 13.8%
^7------- Count 3 1 1 5
% of
PRIMARY 60.0% 20 0% 20.0% 100.0%
% of
HOME
% of
7.5%
2.4%
5 0%
.8%
10.0%
.8%
4.1%
4 1%
“ 5 Count 3 2 2 1 8
% of
PRIMARY 37.5% 25.0% 25.0% 12.5% 100.0%
% of
HOME 7.5% 9.5% 7.7% 5.0% 6.5%
% of 2.4% 1.6% 1.6% .8% 6.5%
“ 5 Count 3 4 3 2 1 2 15
% of
PRIMARY 20.0% 26.7% 20.0% 13.3% 6.7% 13.3% 100.0%
% of
HOME 7.5% 19.0% 11.5% 10.0% 25.0% 20.0% 12.2%
% of 2.4% 3.3% 2.4% 1.6% .8% 1.6% 12.2%
10 Count 5 2 4 1 1 2 15
% of
PRIMARY 33.3% 13.3% 26.7% 6.7% 6.7% 13.3% 100.0%
% of
HOME 12.5% 9.5% 15.4% 25.0% 50.0% 20.0% 12.2%
% 0f 4.1% 1.6% 3.3% .8% .8% 1.6% 12.2%
11 Count 6 5 3 4 1 19
% of
PRIMARY 31.6% 26.3% 15.8% 21.1% 5.3% 100.0%
% of
HOME 15.0% 23.8% 11.5% 20.0% 25.0% 15.4%
% of 4.9% 4.1% 2.4% 3.3% .8% 15.4%
12 Count 2 1 1 1 5
% of
PRIMARY 40.0% 20.0% 20.0% 20.0% 100.0%
% of
HOME 5.0% 4.8% 3.8% 5.0% 4 1%
% of 1.6% .8% .8% .8% 4 1%
Total Count 40 21 26 20 4 2 10 123
% of
PRIMARY 32.5% 17.1% 21.1% 16.3% 3.3% 1.6% 8.1% 100 0%
% of
HOME 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
% of 32 5% 17.1% 21 1% 16 3% 3,3% 1.6% 8.1% 100 0%
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PRIMARY * COMPUTER, HOME, SCHOOL Crosstabulation
PRIMARY TRAINING. HOME SCHOOL
Median 4.00' 2.00 1 00
Mean 4.00 2.00 1.60
N 5 5 5
3 Median 5.00 3.00 2.00
Mean 4.21 3.17 2.29
N 24 24 24
4 Median 7.00 1 00
Mean 5.67 3.00 1.67
N 3 3 3
5 Median 4 00 3.00 2.00
Mean 4.14 3.00 2.00
N 7 7 7
6 Median 5.00 2.00 2.50
Mean 4.56 2.65 2.83
N 18 17 18
7 Median 5.00 1.00 2.00
Mean 4.20 2.80 2.20
N 5 5 5
8 Median 4.00 2.00 1 00
Mean 3.87 2.13 1.25
N 8 8 8
9 Median 4.00 3.00 3 00
Mean 3.81 3.13 3.27
N 16 15 15
10 Median 4.50 3.00 2.00
Mean 4.00 3.07 1.73
N 14 15 15
11 Median 2.00 2.00 2 00
Mean 2.68 2.42 2.79
N 19 19 19
12 Median 4.00 2.00 1.00
Mean 4.40 2.20 1.20
N 5 5 5
Total Median 4.00 3.00 2.00
Mean 3.96 2.78 2.32
N 124 123 124
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SCHOOL * COMPUTER Crosstabulation
COMPUTER
Total1 2
SCHOOL Count “ 3T" —T3“ 44
% of
SCHOOL 70.5% 29.5% 100.0%
% of
COMPUTER 34.8% 34.2% 34.6%
% of Total 24.4% 10.2% 34.6%
2 Count 28 12 40
% of
SCHOOL 70.0% 30.0% • 100.0%
% of
COMPUTER 31.5% 31.6% 31.5%
% of Total 22.0% 9.4% 31 5%
“ S- Count 16 9 25
% of
SCHOOL 64.0% 36.0% 100.0%
% of
COMPUTER 18.0% 23.7% 19.7%
% of Total 12.6% 7.1% 19.7%
4 Count 4 1 5
% of
SCHOOL 80.0% 20.0% 100.0%
% of
COMPUTER 4.5% 2.6% 3.9%
% of Total 3.1% .8% 3.9%
5 Count 1 1
% of
SCHOOL 100.0% 100.0%
% of
COMPUTER 2.6% .8%
% of Total .8% .8%
6 Count 10 2 12
% of
SCHOOL 83.3% 16.7% 100.0%
% of
COMPUTER 11.2% 5.3% 9.4%
% of Total 7.9% 1.6% 9.4%
Total Count 89 38 127
% of
SCHOOL 70.1% 29.9% 100.0%
% of
COMPUTER 100.0% 100.0% 100.0%
% of Total 70.1% 29.9% 100.0%
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